The authors report multimodal imaging findings, including enhanced depth imagingoptical coherence tomography, in an affected child with choroidal neurofibromatosis. Novel features such as choroidal vessel compression from choroidal nodules related to neurofibromatosis type 1 and an increased subfoveal choroidal thickness are identified. This is the first report to use EDI-OCT to analyze choroidal features in neurofibromatosis type 1.
INTRODUCTION
With an incidence of one in 3,000, neurofibromatosis type 1 (NF1) is the most common single-gene disorder in which affected individuals display central nervous system abnormalities. The ophthalmic examination is a sensitive and specific screen allowing NF1 to be distinguished from other overlapping disorders. In particular, optic nerve gliomas occur in approximately 15% of patients with NF1, 1 and Lisch nodules occur in approximately 70%.
2,3 Using invasive and noninvasive tools such as indocyanine-green (ICG) angiography and near-infrared reflectance (NIR) imaging, respectively, choroidal abnormalities are observed in 80% to 100% of NF1-affected individuals.
2,3 Enhanced depth imaging spectral-domain optical coherence tomography (EDI-OCT) has emerged as a noninvasive technique to visualize cross-sectional architecture of the choroid in a variety of neoplastic, neovascular, and degenerative retinochoroidal disorders 4 but has not yet been applied to imaging choroidal neurofibromatosis.
We report multimodal imaging findings, including for the first time EDI-OCT, in an affected child with choroidal neurofibromatosis.
CASE REPORT
A 7-year-old girl with a known diagnosis of NF1 presented for an ophthalmic examination. Lisch nodules (iris hamartomas) were present (data not shown). Visual acuity was 20/20 in the right eye and 20/25 in the left eye. There was no afferent pupillary defect. Color photographs ( Figures 1A-B) , fundus autofluorescence (FAF), and red-free imaging findings were unremarkable (data not shown). NIR imaging demonstrated gray-white patches throughout the posterior pole ( Figures 1C-D, arrowheads) . These patches corresponded to multifocal areas of hypofluorescence in the venous laminar phase of the fluorescein angiogram (FA) but were not as obvious in the later phases of the FA ( Figure 1E vs 1F, arrowheads) . In contrast to FA, ICG angiography highlighted the NIR findings as corresponding patches of hypofluorescence ( Figures  1G-H, arrowheads) .
EDI-OCT imaging through the NIR lesions ( Figures  2A-B , inset arrowheads) demonstrated hyperreflective choroidal nodules. The nodules appeared to abut the overlying choroidal and choriocapillaris tissue, with loss of choroidal lucency, suggestive of choroidal vessel compression (Figures 2A-B , double arrow-heads). However, no overlying retinal abnormalities were observed. The subfoveal choroidal thickness was 403 and 492 µm in the right and left eyes, respectively (Figures 2C-D) .
DISCUSSION
The patchy NIR changes and corresponding ICG hypofluorescence -in conjunction with less obvious or negative findings with dilated fundus examination, FA, FAF, and red-free imaging -appear sensitive and specific for choroidal neurofibromatosis.
3 For this reason, these multimodal imaging findings have been suggested as new diagnostic criteria for NF1 diagnosis. 3 Our report confirms these features in an affected child. When analyzed with EDI-OCT, the highsignal NIR patches correspond to choroidal nodules that compress overlying choroidal vessels. The compression, while not significant enough to cause outer retinal thinning, may indicate ischemic choroidal foci visible with ICG angiography as punctate hypofluorescent regions. These nodules may correspond to ovoid bodies of proliferating, neoplastic Schwann cells arranged in concentric rings around axons 5 or choroidal melanocytic proliferations. Interestingly, the subfo- 
